Cystatin A inhibits IL-8 production by keratinocytes stimulated with Der p 1 and Der f 1: biochemical skin barrier against mite cysteine proteases.
Der p 1 and Der f 1 are the most immunodominant allergens produced by house dust mites and are suspected to be involved in the pathogenesis of allergy through their cysteine protease activity. However, stimulation of keratinocytes by these protease allergens and protective systems in the skin against them have not been well investigated. We purified and identified the dominant skin-derived inhibitor against the proteolytic activities of these allergens and analyzed its effect on keratinocyte activation. Recombinant allergens were used for the experiments. We analyzed whether human sweat inhibits the enzymatic activities of Der p 1 and Der f 1 and used sweat as the skin-derived material to isolate the inhibitor. The inhibitor was purified by means of column chromatography and subsequently identified by means of protein sequencing and immunoblotting. Keratinocytes were stimulated with the allergens in the absence or presence of the inhibitor, and the concentration of secreted IL-8 was measured. Sweat inhibited the proteolytic activities of Der p 1 and Der f 1. The sweat inhibitor was identified as cystatin A. The stimulation of normal human keratinocytes and the human keratinocyte cell line HaCaT with these protease allergens upregulated IL-8 secretion, and addition of cystatin A blocked this upregulation. Normal human keratinocytes secreted cystatin A into the medium. The proteolytic activity of Der p 1 and Der f 1 stimulates human keratinocytes in vitro. Cystatin A produced by keratinocytes is the dominant biochemical skin barrier that eliminates the enzymatic activity of these mite cysteine proteases and prevents them from stimulating keratinocytes.